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DCR mission

The Department of Conservation and
Recreation works with Virginians to conserve,
protect, and enhance their lands and improve
the quality of the Chesapeake Bay and our
rivers and streams,

promotes the stewardship

and enjoyment of natural, . .-
cultural and outdoor il
recreational resources,

and insures the safety of
Virginia's dams.




Fulfilling the mission....

DCR’s Seven Program Divisions

Each Division offers program elements that
when integrated create a comprehensive

conservation and recreation agency.

State Parks Land Conservation
Soil and Water Natural Heritage
Dam Safety e
Chesapeake Bay Local Assistance £

Planning and Recreational Resources 4




Division of Natural Heritage

Mission: ldentify, protect & conserve
Virginia's biological diversity
Focus on:

= Rare plants and animals
= Natural communities

33 Years of methodological development,
21 years of data collection and analysis

Manage 49 Natural Area Preserves




Land Conservation

o How do we set priorities for land
conservation?
s+»Operate under the idea of
“Green Infrastructure” defined
as:

» an interconnected network of
protected land and water that
sustains air and water resources,
maintains natural ecological
processes, supports native species,
and contributes to the health and
quality of life for the people in our

communities. Healthy ecosystems provide free

“services” to human communities,
: : including: water filtration, groundwater
»>“...it looks at conservation values recharging, stormwater control, air
. _ . purification, nutrient recycling, crop
and actions in concert with land pollination, and soll enrichment.

development and growth
management”




Green Infrastructure Planning

Communities don't build transportation networks or
water and sewer infrastructure without advanced

planning and coordination.

“* These “grey” infrastructure systems are carefully
designed and financed to ensure their utility.

«*We should plan and -
invest in our Green —— -
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How do we develop a Green Infrastructure
Plan?

Use Chesapeake Bay Program
Resource Lands Assessment as a
model template for the creation of
Virginia specific models

Develop a Green Infrastructure
Advisory Workgroup

Identify high level goals for the
individual models

Identify potential partners
Research, research, research
Develop, review, alter as needed,
develop, review, alter as needed
Implementation plans




Green Infrastructure Advisory Workgroup

» Participants included
identified end users:
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Federal

State

Local Government
Non-Profit Groups
Academia

» Green Infrastructure
Advisory Workgroup:

/7
0‘0

Define what green

infrastructure means to the
different end users

Identify “green infrastructure”
datasets (as related to their
specific definitions) and
identify sources (Coastal
GEMS)

User input on how the VCLNA
will be used for decision
making

Identify products /
deliverables that will be most
useful for end user to
implement green
infrastructure planning

Green Infrastructure Advisory Committee

Federal Agenices
USFWS

USGS

NPS

Chesapeake Bay Program
State Agencies

DGIF

DOF

DCR/CBLA

VEDP

VDOT

VOF

Dept of Ag

DEQ Coastal Program
Universities

VCU

VA Tech

VIMS

W&M CCB

PDC

HRPDC

MPPDC

NVPDC

Crater PDC

RRPDC

NNPDC

A-NPDC

Richmond Regional PDC

Locals

Richmond County

Stafford County

Thomas Jefferson PDC

City of Virginia Beaach

NGO’s

Conservation Fund

Friends of the Dragon Run
Citizens for a Better Eastern Shore
The Nature Conservancy

The Nature Conservancy

Ches Bay Foundation

Northern Neck Land Conservancy
James River Association

Western VA Land Trust

Piedmont Env Council

VLCF

E. Shore Land Trust

Blue Ridge Conservancy




VCLNA Models

Ecological Cultural Vulnerability
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Ecological Models

» The ecological models include the Virginia Natural
Landscape Assessment (VaNLA), an independent
biodiversity assessment, Natural Heritage data,
and products from the DGIF Wildlife Action Plan.

» The ecological models section of this
presentation will pertain only to the VaNLA.

» The VaNLA is a landscape-scale GIS analysis for
identifying, prioritizing, and linking natural
habitats in Virginia.

» The VaNLA generates ecological data layers that
complement other conservation interests and
needs.




Conceptual Model of the VaNLA

Cores are areas of
unfragmented natural cover
with at least 100 acres of
interior conditions.




Conceptual Model of the VaNLA

Natural Landscape Block

Natural Landscape Block

Natural Landscape Blocks are
slightly fragmented

aggregations of core areas, plus
Natural Landscape Block contiguous natural cover.




Conceptual Model of the VaNLA

Natural Landscape Block

CORRIDOR

Natural Landscape Block

Corridors are strips of natural
cover that link cores and
allow animal movement and
seed and pollen transfer
between cores.




Aerial view of the

fragmented
landscape around
Jamestown, VA
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Core areas (green)
with high ecological
significance near |
Jamestown : Note: Additional cores identified for this area are not shown for simplicity.




Example_ _of a VaN LA Network:

Natural Landscape
Blocks (yellow)
supporting the
highly significant
cores




Example of a VaNLA |

i gt ‘ 7

Corridors (purple)
linking the highly
significant cores
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Example of a VaNLA |

Additional VaNLA
features that
intersect corridors
and NLBs become
part of the network




Benefits of VaNLA Networks

> wildlife and plant habitat
» biodiversity conservation
» open space

> recreational opportunities

» groundwater recharge

» maintenance of water quality

» carbon sequestration
» crop pollination
> protection from storm and flood damage

> erosion control and sediment retention




Cores and Natural Landscape Blocks
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¥ . + Large wetland complexes
+Large blocks
of interior forest

*Relatively pristine
rivers and streams




Cores and Natural Landscape Blocks
contain:
R

+Sensitive
species A ¥ _
habitat | . ’ o 3

' *Existing parks and 375

conservation lands -33’5-,,:?,:“‘".
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The VaNLA uses land cover data derived from satellite imagery. The Virginia border is shown in yellow and the study area boundary is

shown in red.

Land Cover




Cores Development

Cores are areas of unfragmented natural
cover with at least 100 acres of interior
Cover.

They are bounded by anthropogenic land
cover, roads, railroads, power line
corridors, and pipeline corridors




Fragmentation Layer

Legend

I Pipeline
| Power Line
B Rl

- Foad

The fragmentation layer contains linear fragmentation features that might not be represented in the land cover layer.




ented Land Cover Image
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The fragmentation layer was used to fragment the land cover layer.




Natural Land Cover
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The natural cover types (forests, wetlands, beaches, etc.) were extracted to create this layer.




Natural Land Cover Plus Near-Shore Water

i

One pixel width of near-shore open water was added back into this layer to prevent narrow strips of water from splitting cores.




Interior areas, defined as areas at least 100 meters inward from patch edges, were identified and are shown here in gold.




Interior Natural Area >1OO Acres

Interior areas at least 100 acres in size were identified and are shown here in magenta.




The 100-meters edge transitions were reintroduced for patches meeting the cores criteria.




All patches of natural land not meeting the cores criteria were eliminated from the cores
analysis. The final cores for this example area are shown here.
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The cores for the entire study area are shown here.




VANLA Cores

land cover \
fragment land cover
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This diagram recapitulates the cores-development process




Core Prioritization Themes

Rare Species and Habitats:

» Conservation Sites and Stream Conservation Units
» Natural Heritage Element Occurrences

»> Wildlife Action Plan (Tier 1 Essential Habitats)

> Important Geologic Types (e.g. diabase and karst)

»> Critical Neotropical Migratory Bird Habitat




Core Prioritization Themes

Species Diversity Surrogates:

> Area and Diversity of Wetlands
> Diversity of Geologic Types and/or Soil Types
» Topographic Variability

» Number of Physiographic Provinces



Core Prioritization Themes

Core Characteristics and Context:

> Size of Interior

> Depth of Interior

» Remoteness

» Surrounding Buffer Suitability

» Adjacency to Existing Conservation Lands

> Isolation (Proximity Zones)



Core Prioritization Themes

Water Quality:

» Drinking Water Sources

> Streams in Interior Forests




Ecological Composite Model

Composite Composite

Conservation
— SCU and T&E

Wildlife Score

Action Plan Variety of

Tier 1 « g Unmodified

Essential | R T SR Wetlands
Habitats ST S RphpiaaRe oty

Length of
Streams in

Interior Interior

Forest )
Isolation




Natural Landscape Block Development

Natural Landscape Blocks

slightly fragmented aggregations of cores, plus contiguous natural
cover.

bounded by major roads and unsuitable land cover gaps greater
than 100 meters across.

natural lands that support and buffer cores.

Natural Landscape Blocks were developed using natural land covers
from the imagery and eliminating areas of detected and estimated
human disturbance (e.g. roads, residential areas, and other
developed lands).




Corridor Analysis

Corridors
* are strips of natural cover that link cores
* allow animal movement between cores

« facilitate seed and pollen transfer between cores

Corridors were developed using least-cost-path (LCP) analysis to
identify the best routes to link the most ecologically significant
cores. LCP finds the shortest distance through the most suitable
combinations of landscape features.




VaNLA Demo in ArcMap

™ YANLA CORES, el - AreNap - Avelnfo

Sombind frabet ® | Lmmr [HAG

AARTTE 1S -1 BE Matary




D.

Dieplay | Sourrm |

Dreeeryg

'ELOO0

o

HEE

k

LK
i
i 1
I
I
I
1
I

gl - e

The simplest way to use VaNLA data is to activate a layer file in the table of contents
that represents a variable in which you are interested. Below are the cores data
displayed by the number of Natural Heritage Element Occurrences per core. The
end user can zoom and pan to areas of interest.
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Another way to explore the cores data is to zoom into an area of interest and use the
Identify tool. After clicking on a core, all of the attributes of that core will be
: dlsplayed in the Identify pop-up box.

H{=[

(BEmnmm e = n DLW M,

ey e e |

_:J B

. ] i

)=

3 Corns arcl ol Foagreart [ mﬁ..

HE

R T S

M

Finid | Wb
AD HSre
Sheger Fobigoh
COREID B
FPeilraded £S5 )L [ &
freg SR R
Feahure Tops L
et OF ERves (A LTRSS 13
Sareoge of ol Conosrlaton Ses 658 B
Pedognk fray of o Coregqvedion soer &7
ey o Bl -vmilasd Conripeymbion e 1] LS
Fevomt dray of B Lraned Conesrwafion Ses n b
S of EE-vonbesd] Corrrersvindn s 4R B
Froant: dr ol Bk Or s At Sies kT
Srpoge of Boriankesd Conemyvition Sk 1}
P oot dined of Branked Cofedreation St o
i o E-vinbed Corvi visdoh s 1]
Peromt fray of Bbranked Conesrdaton S8es [
ey o BEevmnbsd Conrige v mbinn Sher 1]
P el s Of Brr ki D0 ey w0 S 1] I
S of ol Srea Coneeyialon Lnds 1]
e o Bl - gl SEvedry oA y0n L 1]
et o BTk Sy (CONSar- A0 Ly 1]
S o ES-vinden] Stven Con a0 s i
oy - |
k'l.
vl |
N— b
g g
L] L]
i (sl




= P T L = E E i | |
e bl 1 | B E e G et -
S T Flggem i m s | kgt T
) A
= =}l
(N1} PR L] Lo iy e I N T T al LT at L O T Tl L Tt el LR Tl L Tals el S TR Tl LE e T el R R R I AR T I
|." F T | [ b ra !
|| =1 | Folypon 1.; TSEOEITT mmnm HF i) (1] =] (1] 1] 1] (1] =] (1] =] 1]
[ | ==|Fospen 56| ISRO0MI3| 133000 STEME| T Cley iy | Hep | Lasd | Byt ] ] [ ] o [] ] [ ] [ o
|| 23 | Podypen a7 Y1203 | E5ER TI0E HE :i 1] =] 1] 1] o 1] =] 1] =] 1]
T ] MEDFIEAT | A EATIT | HE OE || s Darm ] [ 1] [ [ [ [ 1] [ 1] [
| | 3% | Folypon o 1 SCTL NIRRT Y 1 SFFF BECTT | HF ] 1] 1] 1] 1] o 1] 1] 1] 1] 1]
| | ST | Folypon m STEOON AT A 00 100G | R 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
| | 37 | Folypon (] SIO00TE | ATEEE BT HE 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
- 2T | Fodypon -+ =g bl L RS R 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
- 25 | Folypon -] 4000 | 500 ST | HE 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
- =0 | Fodypon ar ITIEEHIT | 1T BT H =] 1] (1] 1] 1] (1] =] (1] 1] 1] (1] =] (1] =] 1]
- = | Fodypon (-] SEGTUNH T3 | 30300 22060 |HE =] 1] (1] 1] 1] (1] =] (1] 1] 1] (1] =] (1] =] 1]
|| 22 | Podypen T JEDDOAET | I IE A4TTHE | HE =] 1] 1] 1] o 1] =] 1] 1] o 1] =] 1] =] 1]
|| 2 | Podypen ™ EHIDIET | TOIEE EEEEN Y | HF =] 1] 1] 1] o 1] =] 1] 1] o 1] =] 1] =] 1]
| | 4 | Fodypen T2 SEDCUNNEEN | SITIE LPLCEG | =] 1] 1] 1] o 1] =] 1] 1] o 1] =] 1] =] 1]
| | 2% | Fodypon ™ SDOONIINIT | 0500 [eEs S | 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
| | 3E | Fobypon L1 ol ASEFF] ERCET | HE 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
- = | Polypon d DL Lo alglond), o 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
- = | Podypn -1 TR T3] DDE BD | H 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
- = | Podypon E EASDONTTTH | EATER SN HE 1] 1] 1] 1] o 1] 1] 1] 1] o 1] 1] 1] 1] 1]
- 40 | Fodypon H SEDDUNIXEITS | FITEE BT | HE =] - - - - - - - - - - - - - -
|| #1 | Fobypon E k| FITERNEI | XIITE EIGIOH | HE =] 3 3 3 3 3
- ] : A third way to use the cores layer is to query its attribute table using the Select by
[ | #3(pobvgen | 10| coeowaars|ieaam s | o Attributes option from the Selection Menu. The simple query shown here selected
| | 4% |Fovpen 104 | F1T590891 | 1S9TE B | HE [ . N 0 . .
] 4= Fobgen 111 | STIGSee | 000 06T o 32,922 cores and habitat fragments for which less than 50% of their area is
| | & | Fobpon 112 SECTIONEHT | FSINK GE1ES |HF 1]
|+ [Posmen 120| SCADO000C | 523107 901138 | o conserved.
- S | Fodypon 1 SHEDONITTY | ATTH00 N EEET | HF 1] - - - - - - - - - - - - - -
- 43 | Fobypon r SGLNIYHET | 4TI LESTE | HE =] 1] (1] 1] 1] (1] =] (1] 1] 1] (1] =] (1] =] 1]
[ —— 1A O TN | AT T T e " n T ] ™ ] 3] ] ] ™ ] 3] ] 3] ] =
| | J‘l
Facoadh I-|| 4 I L B ||-I| M:IT Zalmched | Aacards | 22507 ok of LTS Salacksd | (=
TPy T [F o arma] F
e LR IR S Azl e rp A v > o~

Al reea cads ba Ha reap's sctivw data frars

-244731.41 TI5T71 A Vatern




FIREE Tl LT b Dl ST T b BN TR TR A B TR i I

Is sk Ll Wbt | G T

BELECT " FROM ooneshis_2NI70110_H1 WHERE

" ParcComiva' '« SOAHD “DEFTHHTER® » G0 40D =
FTHREAT ™ b 7 8NG E0_COUMT ™ 2m ] BMD)

[ TIEFHEH A8 2m 1 AHD "L MRV 1 5

HD "AEMPTIET™ » NN R0 TRIHIFEFC™ 2u 15

ey ey | Mo | Loed. | Se

More complex queries can be developed to select cores that meet specific criteria. The
query shown here found the only core with the combination of variables stated in
the selection box. Power users can take this a step further by modeling core
attributes to develop customized prioritizations to meet their needs.
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Ecological (VANLA)

Forest Economics
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Cultural Assets

Obijective: The objective of the cultural
assets model is to identify the
relative cultural value of lands as
defined by the model input
parameters.

Partner: Virginia Department of Historic
Resources

Data Layers

. Archaeological Sites & Architectural
Sites

1. National Historic Districts

2. National Historic Landmarks

3. National Historic Register Sites
4,

State Inventoried Sites
(Eligible for possible National
Register and Easements)

. American Indian Areas
Status: Completed March 2006; data,

metadata and technical report
available upon request.




Cultural Model Methodology
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DEPARTMENT OF CONSERVATION AND RECREATION
Virginia Conservation Lands Needs Assessment

Virginia Cultural Asset Model

March 2006
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Ecological (VANLA)

Forest Economics
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Vulnerability Model

Objective: To develop a growth prediction model to provide a
landscape view of growth trends in Virginia. Developed an Urban
Growth Prediction Model, a Suburban Growth Prediction Model
(called Urban Fringe Growth), a Rural Growth Prediction Model
(called Growth Outside the Urban Fringe), and a composite model.

Partner: Virginia Commonwealth University

Data Layers:
Land Use Population, 1960-2000
Slope
1990 Census Block Group data
2000 Census Block Group data
1990 Impervious Surface data
2000 Impervious Surface data
Road Density
Parcel data
Rural-Urban Commuting Area Codes (RUCA)

Status: Completed July 2006, all 4 models available upon request
including data, metadata and technical report.

Total Population




Virginia Vulnerability Model Methodology
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Urban Vulnerability Model showing Predicted Urban Growth
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Virginia Conservation Lands Needs Assessment

Virginia Urban Vulnerability Model
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Urban Fringe Vulnerability Model showing Predicted

Suburban Growth
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Virginia Conservation Lands Needs Assessment

Virginia Urban Fringe Vulnerability Model
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Growth Outside the Urban Fringe Vulnerability Model

showing Predicted Rural Growth
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Virginia Outside the Urban Fringe Vulnerability Model
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Virginia Vulnerability Model
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VCLNA Models

Ecological (VANLA) Cultural Vulnerability
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Forest Economics

Obijective: To map the relative value of forest lands with economic
value.

Partner: VA Dept of Forestry

Data Layers
Soil Productivity
Forest Land Fragmentation
Riparian and Wetland features
Steep Slopes - NHD
Rare, T and E Species
Census Data — Geography Network / US Gov't
Forest Land Use Taxation Values (economic data)
o Stumpage value
o Forest productivity values

Status: Completion May 2007; data, metadata and technical report
available upon request.




Forest Economic Model Working Methodology
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Virginia Forest Economic Model
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VCLNA Models

Ecological (VANLA) Cultural Vulnerability
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Recreation Model

Objective: To map the relative recreation
value of lands in Virginia based on input
model parameters.
Partners:
VA Dept of Game and Inland Fisheries
DCR Division of Planning and Recreation
Resources
Data Layers:
*Access points
*Trails

“*Blueways

s Greenways

*»*Birding Trails
*Parks

**Federal

s»State

ssLocal
*Department of Game and Inland Fisheries
Hunting and Fishing Data
*Beaches - VIMS

*Analyses

s*Service Radii

»Travel Time
Status: Completion April 2007;
data, metadata and technical
report available upon request.
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DEPARTMENT OF CONSERVATION AND RECREATION
Virginia Conservation Lands Needs Assessment
Virginia Recreation Model
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Ecological (VANLA)

Forest Economics
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Water Quality Model

Objective: To identify the relative value of lands -
as they contribute to water quality and Virginia Coastal Zone
watershed integrity. Water Cunlity Monel

Potential Partners:

o VA Dept of Environmental Quality

0 DCR - Division of Soil and Water

o VA Dept of Forestry

o Virginia Commonwealth University
Potential Data Layers:

INSTAR — VCU Center for Environmental
Studies

Proximity to Water
Erodible Soils

Slope

Forest Fragmentation

SPARROW or NPS data from Division of
Soil and Water

Stream Density (m/sq km)
Impervious Surfaces

Status: In production,
completion anticipated August
Municipal Water Supplies — VA Dept 2007.

Health




VCLNA Models

Ecological (VANLA) Cultural Vulnerability
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Agricultural / Prime Farmland Model

Objective: To identify the relative

agricultural productivity and

sustainability value of lands in _ _ —
Virginia. Where Things Grow in Virginia
Potential Partners:

o VA Dept of Agriculture

o American Farmland Trust

o VA Tech

Potential Data Layers:

» Soils data

« RESAC 2000 Land Cover
* National Elevation Dataset
(Slope)

« DGIF Wildlife Action Plan
Derivatives

» Additional information in
production

Status: In production, anticipated
completion August 2007.




Implementation

3 Wrrprvia Bt Flriimges [l Explorar - Microondt inisenet Expsions

How do we effectively disseminate f; “6E
the information to our different end & S DCR
users?

Evaluate results/findings from the
Green Infrastructure Advisory
Workgroup products and
deliverables work session.

Potential avenues include:
o Natural Heritage Land

Conservation Data Explorer
Public Portal ArclMS site

Decision Support - NatureServe
VISTA

GIS Model data available to anyone - e
for individual analyses -

Bundled ArcExplorer or ArcReader
packages

Web services
Hard copy maps
Technical reports
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QUESTIONS?

Contact:

Jennifer Ciminelli Joseph Weber

Ph: 804/786.3375 - Ph: (804) 371-2545
email: jennifer.ciminelli@dcr.virginia.gov email: joseph.weber@dcr.virginia.gov

Jason Bulluck
Ph: 804/786-8377
email: jason.bulluck@dcr.virginia.gov

Visit:

http://www.dcr.virginia.gov/natural _heritage/vclna.shtml




